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Abstract
The Iridoviridae is a family of large, icosahedral viruses with double-stranded DNA genomes ranging in size from 103 to 220
kbp. Members of the subfamily Alphairidovirinae infect ectothermic vertebrates (bony fish, amphibians and reptiles), whereas
members of the subfamily Betairidovirinae mainly infect insects and crustaceans. Infections can be either covert or patent,
and in vertebrates they can lead to high levels of mortality among commercially and ecologically important fish and
amphibians. This is a summary of the current International Committee on Taxonomy of Viruses (ICTV) Report on the
taxonomy of the Iridoviridae, which is available at www.ictv.global/report/iridoviridae.
VIRION
Virions display icosahedral symmetry and contain an inter-
nal lipid membrane located between the DNA–protein core
and the outer capsid [1] (Table 1, Fig. 1). Depending upon
the genus, the capsid may have numerous external fibrils.
Mature infectious virions may remain non-enveloped or
bud from the plasma membrane and acquire an envelope.
GENOME
The virus genome is a single molecule of double-stranded
DNA that is circularly permuted and terminally redundant
[2]. The degree of redundancy varies from 5–50% depend-
ing on the virus species. The genomes of all vertebrate
iridoviruses, with one exception, are highly methylated due
Table 1. Characteristics of the family Iridoviridae
Typical member: frog virus 3 (AY548484), species Frog virus 3, genus Ranavirus
Virion Typically 150–200 nm (non-enveloped); the principal component of the capsid is the major capsid protein (mol wt 48 kDa)
Genome Linear, double-stranded circularly permuted, terminally redundant DNA, 103–220 kbp, encoding 92–211 proteins
Replication First-stage DNA synthesis and early transcription takes place in the nucleus; subsequently DNA concatemer formation and late transcription
occur in the cytoplasm; virion morphogenesis takes place in cytoplasmic assembly sites
Translation Directly from capped, non-polyadenylated mRNAs
Host Range Amphibians, reptiles, fish (subfamily Alphairidovirinae); mainly insects and crustaceans (subfamily Betairidovirinae)
Taxonomy Five genera divided between two subfamilies
Fig. 1. Proposed structure of the capsid of invertebrate iridescent
virus 2. Trisymmetrons (orange) comprising the icosahedral faces,
pentasymmetrons (red) located at the vertices, and disymmetrons
(blue) at the edges of the faces are shown. (Adapted with permission
from Wrigley, J Gen Virol 1969; 5:123–134).
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to a virus-encoded DNA cytosine methyltransferase.
Twenty-six core proteins are common to all members of
the family [3].
REPLICATION
Replication involves both nuclear and cytoplasmic compart-
ments [4]. In the nucleus, host RNA polymerase II directs
the synthesis of immediate–early virus mRNAs. In addition
a virus-encoded DNA polymerase synthesizes genome- to
twice-genome-size copies of the incoming DNA. This DNA
is transported to the cytoplasm, where it undergoes a second
round of replication to form large concatemers. Late gene
expression is catalysed by a virus-encoded transcriptase.
Virion morphogenesis occurs within assembly sites, and
completed particles form paracrystalline arrays or bud from
the plasma membrane (Fig. 2).
TAXONOMY
Phylogenetic analyses indicate that invertebrate and verte-
brate iridovirus lineages diverged early during the evolution
of the family. Ascoviruses appear to have emerged recently
from the former lineage and share with iridoviruses a com-
mon ancestry with marseilleviruses [5].
Ranavirus (Alphairidovirinae)
Ranaviruses are promiscuous pathogens capable of infecting
three classes of ectothermic vertebrates (bony fish, amphib-
ians and reptiles) [6]. Ranaviruses infect not only multiple
species within a class, but some (e.g. Bohle iridovirus) are
also capable of infecting hosts from different classes. Infec-
tions are systemic, involve multiple internal organs and may
lead to high levels of morbidity and mortality among cul-
tured, commercially important fish and amphibians, as well
as endangered wild species.
Megalocytivirus (Alphairidovirinae)
Members infect >50 species of marine and freshwater
fish; systemic disease involves multiple internal organs.
Lymphocystivirus (Alphairidovirinae)
Lymphocystiviruses infect >100 species of marine and fresh-
water fish, leading to the formation of wart-like growths
composed of clusters of individual, infected cells (some as
large as 1mm) primarily on the skin, but sometimes on
internal organs. Morbidity may be high but mortality tends
to be low.
Iridovirus and Chloriridovirus (Betairidovirinae)
Members of these genera infect >100 insect and crustacean
species [7]. Patent infections involve massive levels of virus
replication that result in infected larvae displaying marked
iridescence, whereas covert infections may reduce the repro-
ductive capacity of the host. The genera were previously dis-
tinguished based on virion size and the iridescent colour of
infected larvae; phylogenetic analysis of complete genome
sequences now gives a superior method of differentiation.
RESOURCES
Full ICTV Online (10th) Report: www.ictv.global/report/
iridoviridae.
Funding information
Production of this summary, the online chapter and associated resources
were funded by a grant from the Wellcome Trust (WT108418AIA).
Acknowledgements
Members of the ICTV Report Consortium are Elliot J. Lefkowitz,
Andrew J. Davison, Stuart G. Siddell, Peter Simmonds, Michael J.
Adams, Donald B. Smith, Richard J. Orton and Balazs Harrach.
Conflicts of interest
The authors declare that there are no conflicts of interest.
References
1. Yan X, Yu Z, Zhang P, Battisti AJ, Holdaway HA et al. The capsid
proteins of a large, icosahedral dsDNA virus. J Mol Biol 2009;385:
1287–1299.
2. Goorha R, Murti KG. The genome of frog virus 3, an animal DNA
virus, is circularly permuted and terminally redundant. Proc Natl
Acad Sci USA 1982;79:248–252.
3. Eaton HE, Metcalf J, Penny E, Tcherepanov V, Upton C et al.
Comparative genomic analysis of the family Iridoviridae: re-anno-
tating and defining the core set of Iridovirus genes. Virol J 2007;
4:11.
4. Jancovich JK, Qin Q, Zhang QY, Chinchar VG. Ranavirus replication:
molecular, cellular, and immunological events. In: Gray MJ and
Chinchar VG (editors). Ranaviruses: Lethal Pathogens of Ectothermic
Vertebrates. New York: Springer; 2015. pp. 71–104.
5. Piegu B, Asgari S, Bideshi D, Federici BA, Bigot Y. Evolutionary
relationships of iridoviruses and divergence of ascoviruses from
invertebrate iridoviruses in the superfamily Megavirales. Mol
Phylogenet Evol 2015;84:44–52.
6. Chinchar VG, Hyatt A, Miyazaki T, Williams T. Family Iridoviridae:
poor viral relations no longer. Curr Top Microbiol Immunol 2009;
328:123–170.
7. Williams T, Bergoin M, van Oers MM. Diversity of large DNA viruses
of invertebrates. J Invertebr Pathol 2016 [Epub ahead of print].
Fig. 2. Transmission electron micrograph of a fathead minnow cell
infected with frog virus 3. Large arrow, paracrystalline array; small
arrows, budding virions; N, nucleus displaying condensed chromatin
(CC) indicative of apoptosis; *, virus assembly site showing empty and
complete virus particles; scale bar=1 µm (RC Sample and VG Chinchar,
unpublished).
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